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Preface 



1 The chemical synthesis of oligodeoxynucleotid 
the last volume on this subject, Oligonuo 
approach, edited by M. Gait, was published in 
an art for the specialist in those days, the met' 
tremendous development. Synthesis of unm. 
has now become routine in most instances an 
particular expertise any longer. This, of cc 
automation of this process and the ongoing in- 
in the design of synthesizers and the devel 
addition to the ease of synthesis, the realization 
much wider application than originally ant 
synthesis of oligodeoxynucleotides such a fasl 
discovery that certain RNAs can have catal; 
protein interaction plays an important role in 
has led to an enormous interest in the aut 
oligoribonucleotides as well. All these develop 
a new Practical Approach book on the chemic; 
including examples of their applications. 

The reader will find that most of the areas 
undergone considerable changes since the a 
These include two chapters on the state of th 
oligonucleotides and oligoribonucleotides, alt! 
the level of perfection of the former. Several < 
of modified oligonucleotides. There are thn 
modification of the phosphate backbone to pi 
thioates, and the methyl phosphonates. Thi 
considerable degree in their potential appl 
chapters describe the synthesis of sugar-modif 
3'-0-methyl derivatives, the introduction c 
attachment of reporter groups at various pc 
These latter modifications are of considerab 
non-radioactive probes in hybridization and 
f studying DNA-DNA or DNA-protein inter; 
The authors of the various chapters are al 
often are the persons who have developec 
\ submitted manuscripts of a very high stand; 
\ task as editor, a job which I had acceptei 
; enthusiastic co-operation guaranteed the de! 
) ated rapid publication. I thank them all for i 
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Oligonucleotides with reporter 
groups attached to the 
5 '-terminus 

NANDA D. SINHA and STEVE STRIEPEKE 



1. Introduction 

Traditionally, oligonucleotides or DNA have been labelled and detected via 
use of 32 P-labelled ATP and enzymatic phosphorylation. Although of high 
sensitivity, this technique has intrinsic hazards, expense, and problems 
associated with the short half-life of this isotope. Recent advances have 
shown that high sensitivity detection can be achieved by alternative markers 
based on fluorescent, chromophoric, or chemiluminescent detection. Incor- 
poration of these labels can be achieved by enzymatic (1-8) or chemical 
(9-23) methods. One of the simplest and most useful methods involves 
introduction of primary amino or sulphyrdryl (thiol) groups to the 5'-terminus 
of the chemically assembled support-bound oligonucleotide (14-23). Sub- 
sequently fluorophores, chromophores, biotin, or alkaline phosphatase may 
be added. Further examples are discussed in Chapter 10. i With this approach 
the position of the amino or thiol group is defined and unambiguous, land 
there is negligible interference in subsequent hybridizations. Additionally, 
the 3'-terminus of the oligonucleotide chain is free for enzymatic manipula- 
tions as required in Sanger's sequencing and PCR amplification applications 
. (14, 24-26). The attachment of other groups to the 5'-terminus of oligo- 
nucleotides is described in Chapter 12. 

A key advantage of the 5'-terminal modification approach is that it is based 
on the widely adopted method of solid phase synthesis (27) and can be 
performed routinely on a variety of commercially available DNA synthesizers. 
The 5 ^modification reagents are either modified nucleosides (14, 19, 20) or 
derived from non-nucleoside molecules (15-18, 22-23). A lengthy spacer arm 
is desirable to separate the incorporated functionality from the nucleic acid 
sequence, especially when subsequent enzyme reactions are involved. For 
this reason, and because simple synthesis procedures can be used in their 
preparation, non-nucleoside reagents have gained general acceptance. 
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